Nuclear protein following heat shock: protein removal kinetics and cell cycle rearrangements.
Nuclear protein and DNA content of HeLa cells was determined as a function of time following hyperthermia by staining isolated nuclei with two fluorescent dyes: fluorescein isothiocyanate (FITC) for protein content and propidium iodide (PI) for DNA content. Bivariate FITC and PI histograms were obtained by flow cytometry. Univariate flow cytometric analysis was shown to be inadequate for this study, because some of the nuclear protein changes were due to cell cycle redistribution. Posthyperthermia cell kinetics could be divided into two distinct phases: an early phase characterized by the removal of heat-induced excess nuclear proteins with little or no cell progression through the cell cycle; and a late phase characterized by a redistribution of cells in the cell cycle resulting in an accumulation of cells in G2. The duration of these phases was dependent upon the hyperthermia dose. In the early phase, the rate of removal of excess nuclear protein was found to vary with heating time and temperature for time-temperature combinations which resulted in the same amount of excess nuclear protein. In the late phase, the cells blocked in G2 did not reduce their nuclear protein levels back to control values.